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Description 

This invention reiates to tlie use of anti- 
body/antigen interactions to protect biologically ac- 
tive entities against in vivo and in vitro inactivation. 

Biologically active entities, such as enzymes, 
hormones, growth factors, antibodies and drugs, 
are used in a variety of medical and industrial 
applications in which their useful life may be short- 
ened by inactivation. Such Inactivation may result 
from physical, chemical or biological processes or 
conditions, or by self-destruction in the case of 
certain enzymes, occurring concurrently with the 
processes of the desired activity in a particular 
application; the inactivation may result from a com- 
bination of such Inactivating processes. In some 
cases the inactivation occurs rapidly, necessitating 
frequent replacement of the active entity. 

V. V. Mozhaev et al, Enzyme Microb. Techno!. , 
1984, Vol. 6, page 50 et seq., review structure- 
stability relationships In proteins and existing ap- 
proaches to stabilizing proteins. In Chemical & 
EngV News , September 30, 1985, page 19 et seq. . 
there is a description of albumin/enzyme complex- 
es that are resistant to proteolytic and heat inac- 
tivation, while U.S. patent No. 4,179,337 refers to 
polyethylene glycol/enzyme complexes which are 
also inactivation-resistant. 

Biologically active entities are employed In a 
labelled form in different environments, for exam- 
ple, in immunological detection and diagnostic pro- 
cesses. The label may typically be a radioactive 
Isotope label, enzyme label, fluorescent label or a 
label which can be determined photometrically. 
One limitation on the selection of the label is that it 
should not react with, and potentially inactivate, a 
site of desired biological activity of the biologically 
active entity. 

Several solutions have been proposed to slow 
deterioration of activity in specific cases where a 
biologically active entity is subjected to inactivating 
conditions. However, no general approach has pre- 
viously been formulated to counter the different 
inactivation processes with one type of agent. 

In a publication by Zyk et al.,(Blochlmica et 
Biophysica Acta, 302:420-28 (1973)): L-as- 
paraglnase/antibody complexes were examined to 
determine the nature and extent of changes in the 
stability of the enzyme when complexed with en- 
zyme-specific antibody. The results showed that 
antibodies to L-asparaginase Increased the stability 
of the enzyme with respect to thermal, proteolytic 
and pH-induced inactivation. In EPA 0 251 001 a 
preparation of pure IL-2 that is stable over long 
periods of time is disclosed. Stability is achieved 
by complexing IL-2 with a number of different 
serum proteins and evidenced by resistance to 
inactivation by freeze-thawing, lyophilization or pH 
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change. The complex is the result of non-specific 
interactions between IL-2 and the serum proteins. 
EPA 0 231 649 discloses a storage-stable complex 
of albumin and another useful substance, such as 

5 vitamin E or a liquid fatty oil. The formation of the 
complex, a powder, does not result in a change in 
the quality of the useful substance Included therein. 
The complex is the result of non-specific inter- 
actions between IL-2 and the serum proteins. 

70 It is therefore an object of this invention to 
employ interactions between monoclonal or single- 
chain antibodies and biologically active antigens to 
effect a modulation, and particularly a prolongation, 
of their activity. 

75 It is a further object of this invention to provide a 
biologically active entity stabilized against inactiva- 
tion of a desired biological activity. 

It is yet another object of the present invention 
to provide a mechanism for slow-release of a bio- 

20 logically active entity in order to provide sustained 
activity. 

In accomplishing the foregoing objects, there 
has been provided, in accordance with one aspect 
of the present invention, a method of producing a 

25 biologically active complex characterised by an en- 
hanced resistance to inactivation, comprising the 
steps of (A) binding a molecule which is biologi- 
cally active with a monoclonal antibody or a single 
chain antibody that specifically binds said molecule 

30 to produce a biologically active complex; and (8) 
measuring a prolongation of biological activity, of 
said complex relative to the activity of said mol- 
ecule alone when the complex Is subjected to a 
condition that Inactivates said molecule alone. In 

35 preferred embodiments, step (A) comprises expos- 
ing the biologically active molecule to a monoclonal 
antibody that recognizes the molecule. In another 
preferred embodiment, the antibody entity is an 
antibody fragment or a single-chain antibody. 

40 In accordance with another aspect of the 
present invention, a complex has been provided 
that comprises (I) a molecule having a biological 
activity and (ii) a monoclonal or single-chain anti- 
body entity recognizing that molecule, which com- 

45 plex displays a biological activity that is inactiva- 
tion-resistant, relative to that of the free molecule. 
In a preferred embodiment, the molecule is an 
enzyme. 

A method has also been provided, In accor- 
50 dance with still another aspect of the present inven- 
tion, that comprises the steps of (1) providing a 
complex comprised of a molecule which is biologi- 
cally active and an antibody entity as described 
above, said complex presenting at least one blnd- 
55 ing site for a labelling agent; (2) exposing the 
complex to the labelling agent such that the label- 
ling agent is bound to the binding site; and then (3) 
effecting a disassociation of the complex to release 
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the molecule carrying said labelling agent. In a 
preferred embodinnent, the biologically active mol- 
ecule is itself an antibody. 

Other objects, features and advantages of the 
present Invention will become apparent from the 
following detailed description. It should be under- 
stood, however, that the detailed description and 
the specific examples, while indicating preferred 
embodiments of the invention, are given by way of 
illustration. 

The present invention is illustrated in the ac- 
companying drawings, in which: 

FIGURE 1 is a graph wherein the residual activ- 
ity (in the presence of trypsin) of the biologically 
active entity, asparaginase, is plotted as a func- 
tion of the increase in concentration of different 
antibody entities, or other proteins, employed to 
protect biological activity in accordance with the 
present invention. 

FIGURE 2 is a graph showing the residual activ- 
ity of asparaginase in the presence of trypsin, 
when the enzyme is protected with different 
combinations of monoclonal antibody in accor- 
dance with the present invention with time. 
It has been discovered that a wide variety of 
biologically active molecules can be rendered inac- 
tivatlon-reslstant by exploiting monoclonal or sin- 
gle-chain antibody/antigen interactions to protect 
vulnerable sites on such molecules from the harm- 
ful effects of any inactivation process, thereby dra- 
matically slowing loss of biological activity. 

To achieve a prolongation of biological activity 
in accordance with the present invention, a binding 
entity (as further defined below) is prepared that 
recognizes at least one site on a molecule ("bio- 
logically active entity"), that site being necessary to 
activity and normally subject to inactivation under 
certain conditions, such as disrupting temperature 
or pH or the presence of some agent like a prot- 
eolytic enzyme, an alcohol or an oxidant. A suitable 
binding entity in this context can be a monoclonal 
antibody which is raised by challenging the im- 
mune system of a standard laboratory animal with 
all or a portion of the biologically active entity. 
Alternatively, the binding entity can be a single- 
chain antibody which recognizes the biologically 
active entity. In any event, it is a routine matter to 
screen putative binding entities, pursuant to the 
present invention, to identify those having the req- 
uisite specificity, i.e., those that bind the biologi- 
cally active entity in an inactivation-inhibitive man- 
ner without unduly lessening biological activity. 

(i) "Biologically Active Entity" 

More specifically a biologically active entity 
suitable for the present invention can be any mol- 
ecule that promotes or actively participates in a 



desired biological reaction and that has at least one 
first site responsible for, contributing to or partici- 
pating in the desired biological reaction. Generally, 
a suitable biologically active entity will additionally 

5 have at least one second site which is essentially 
noncontributing to the desired biological reaction. 

By "essentially noncontributing," it is intended 
that the at least one second site is not essential to 
the performance of the first site in the desired 

10 biological reaction. In particular, the second site 
may play a role in processes that result in inactiva- 
tion of the biologically active entity, with respect to 
the desired biological activity. This inactivation may 
result from a physical, chemical or biological pro- 

75 cess or from a combination of such processes. 

Biologically active entities which are used in 
the present invention can be enzymes, hormones, 
growth factors and antibodies, for example, as well 
as chemical species which effect biological change, 

20 such as drugs and medicines. Suitable biologically 
active entities include such enzymes as amylases, 
like a-amylase and )S-amylase; glucoamylase, glu- 
cose isomerase, invertase; proteases like trypsin 
and subtilisin; pectinase, L-asparaginase, a-1.4- 

25 glucosidase, cholesteryl esterase, uricase, catalase. 
superoxide dismutase and glucose-6-phosphatase. 
Other biologically active entities are Interferon, tis- 
sue plasminogen activator and muteins thereof, and 
such antibodies as CEA (carcinogen embryonic 

30 antigen), antibodies to HTLV. and antibodies to 
mouse IgG. 

For enzymes, hormones and the like, there will 
typically be a plurality of the active first sites and, 
generally, a plurality of the second sites. Depend- 

35 Ing on the particular application, either the first or 
second sites, but not both, will participate In the 
antibody/antigen interaction. When the binding en- 
tity (see below) is an antibody entity, such sites will 
be epitopes to which the antibody entity will bind. 

40 In the case of drugs and medicines, the first site 
may be a chemical configuration or ligand respon- 
sible for the desired biological activity, and the 
second site may likewise be a chemical configura- 
tion or ligand. 

45 Preferably, the first and second sites are 

spaced apart so that there is no stearic or other 
interference of the first site by the second site, 
after binding with the binding entity. 

50 (ii) "Binding Entity" 

The binding entity is, in particular, a mon- 
oclonal antibody entity that "recognizes" (binds to) 
a specific portion or site of the biologically active 
55 entity. An antibody entity suitable for the present 
invention can be a monoclonal antibodie, or. an 
amino-acid sequence which contains the variable 
region of an antibody. An antibody entity can also 
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comprise hypervariable regions derived, respec- 
tively, from the heavy and light chains of an anti- 
body, which chains could be linked: 

- in their natural (in vivo ) configuration, e.g., as 
in a Fab fragment, 

- via chemical modification, using bifunctional 
linkers, to effect a crosslinking in vitro , or 

- through a linking entity comprised of a vari- 
able-length peptide chain, thereby to provide 
a single-chain antibody or so-called "antigen 
binding protein." as disclosed, for example, 
in U.S. patent No. 4.704.692. 

In yet another embodiment of the present In- 
vention, DNA encoding both the biologically active 
entity and the antibody entity could be integrated 
into a microorganism or animal cell, via recom- 
binant DNA techniques, to effect a simultaneous 
synthesis of both entities, resulting in a complex of 
the two. Alternatively, the same approach could be 
employed to synthesize a new, covalently-integrat- 
ed entity linking the biologically active molecule 
and antibody entity initially selected, either directly 
or via the linking entity, where complimentary sites 
on the two selected entities will form a complex. 

An antibody entity within the present invention 
thus should be capable of binding to the second 
site(s) of the biologically active entity so as to 
prevent substantially or delay participation by the 
second site(s) in a process that leads to a deterio- 
ration of the desired biological activity to which at 
least one first site relates. The antibody entity may 
be formed in an Immunological response, wherein 
the second site acts as an antigenic or antibody 
recognition site; this is not essential, however, as 
the antibody entity need only bind the second site 
so that it does not participate in an in activation 
process. In addition, the antibody entity should not 
bind or interfere with the sites responsible for the 
desired biological activity to such a degree that the 
desired biological activity cannot serve a useful 
purpose. 

Procedures are well-known for producing mon- 
oclonal antibodies, as welt as fragments of anti- 
bodies, that will bind to a biologically active mol- 
ecule. A suitable procedure can involve immunizing 
a rabbit or other standard laboratory animal with 
the biologically active entity, which may have been 
modified beforehand so as to "mask" the desired 
first sites and prevent the generation of inhibitory 
antibodies which recognize the first sites. For ex- 
ample, an antibody could be produced initially that 
binds a first site; then the complex of that antibody 
and the biologically active molecule would be used 
as the antigen to raise noninhibitory polyclonal 
sera. By means of conventional techniques, an- 
tisera taken from the animal can then be used as a 
source for antibody that binds the biologically ac- 
tive entity without destroying its activity, i.e., to 



produce antibody recognizing the second site(s), 
but not the active site, of the biologically active 
entity. 

Conventional somatic-fusion procedures, as 

5 outlined, for example, by Kennett et al, Curr. Top. 
Microbiol. Immunol. 81: 77-91 (1978), can be em- 
ployed to produce monoclonal antibodies suitable 
for use in the present Invention. For example, mice 
can be immunized in a known manner with the 

10 biologically active entity, or a part of it. Spleen 
cells of the immunized mice are then removed and 
fused with an immortalizing cell line, such as 
murine myeloma line BALB/C NS-IAg4-1 (ATCC 
No. TIB18), according to the method of Kohler and 

15 Milstein, see, e.g.. Nature 256: 495-97 (1975), and 
the resulting fusion products are screened for those 
that survive in culture and produce monoclonal 
antibody of the desired specificity. In this way, 
different hybrldomas can be tested for production 

20 of monoclonal antibody that form, with the biologi- 
cally active entity, a complex which displays pro- 
longed activity (relative to the free molecule) under 
inactivating conditions. 

In accordance with the present invention, a 

25 biologically active entity can be analyzed to Identify 
specific sites which are to be bound by the binding 
entity. For example, fragments of the biologically 
active entity that do not include any active sites 
can be used as antigen to produce antibody which 

30 binds the biologically active entity without Interfer- 
ing with its activity. 

When the biologically active entity is itself an 
antibody, its antigen binding site can be protected, 
pursuant to the present, using either antigen nor- 

35 mally bound by the antibody or an antl-ldlotypic 
antibody, i.e., an antibody that recognizes the anti- 
gen binding site. 

(ill) "Inactivation" 

40 

The biologically active entities employed in this 
invention may be inactivated as a result of phys- 
ical, chemical or biological processes which may 
occur In the working environment of the entity. For 

45 example, disruptive increases or decreases in tem- 
perature, as well as oxidation may, result in inac- 
tlvation. In the case In which the biologically active 
entity is an enzyme, inactlvation may also result 
from enzymatic self-destruction. 

50 A biologically active entity within the present 
Invention can be employed In any environment in 
when the entity has previously been employed, as 
well as In environments where It has not been 
heretofore practical to use it because of short-lived 

55 activity. For example, use of enzymes as drugs or 
therapeutic agents is limited by their blodegrada- 
tion or Inactlvation in the body; the present inven- 
tion provides a means for overcoming this problem. 



7 



EP 0 298 654 B1 



8 



By the same token, an antibody which is used, 
according to the present invention, as a biologically 
active entity can be labelled or complexed with a 
desired drug, agent or other species without inter- 
fering with an active site of the antibody which is 
needed in the immunogenic or diagnostic process. 
Thus, antibodies are often chemically modified for 
the purpose of labelling. Most of these reactions 
are random and leave a certain percentage of the 
antibody inactive, due to the chemical modification 
of binding sites. This can be prevented, pursuant to 
the present invention, if before the chemical modi- 
fication (labelling) the antibody is reacted with its 
antigen to form a complex according to the present 
Invention (preferably, with antigen Immobilized on a 
solid surface) so that the binding site is occupied 
and protected. Thereafter, when the labelling pro- 
cedure is completed, the antibody/antigen complex 
can be dissociated, for example, with low pH buff- 
er, and the labelled antibody collected and used. 

Conversely, if an antigen is to be labelled, its 
antibody can immobilized, the antigen added, and 
labelling (and subsequent elution) carried out to 
remove the antibody. 

Growth factors like interferon and erythropoietin 
have a very short half-life in serum, mainly due to 
enzymatic degradation. This problem is compound- 
ed when the drug Is produced by engineered or- 
ganisms within normal glycosylation is not effected 
and, as a consequence, carbohydrate residues 
found in the naturally-occurring molecule are miss- 
ing. In the case of erythropoietin, these residues 
provide protection against enzymatic degradation. 
Specific antibody entities according to the present 
invention can provide similar protection, allowing 
for the use of the less expensive, genetically-en- 
gineered erythropoietin. Growth factors like epider- 
mal growth factor (EGF), which are used to affect 
growth and proliferation of certain cell types, have 
an effectiveness that is diminished by degrading 
enzymes secreted by growing cells. Their efficacy 
can therefore be improved, in accordance with the 
present Invention, by binding with an antibody en- 
tity. 

Animal growth hormone can be used to in- 
crease body weight or milk production in farm 
animals. It is believed, however, that rapid inactiva- 
tion of the injected hormone by proteolytic and 
other enzymes in vitro has made it necessary to 
use daily injections of the hormone, which is cum- 
bersome. But protection of the growth hormone by 
binding the hormone with specific antibodies, in 
accordance with the invention, can protect the hor- 
mone from enzyme degradation without unduly re- 
ducing its potency. As a result, the effective hor- 
mone level can be maintained with lower doses 
and fewer injections. 



In addition to protecting enzymes against inac- 
tivation by other enzymes, the present invention 
can be used protect an enzyme against self-deg- 
radation. For example, proteolytic enzyme, such as 

5 the subtilisin used in many detergents, can be 
protected against self-degradation by specific anti- 
body entities pursuant to the present invention. 

In accordance with the present invention, it is 
also possible to use a labelling entity which might 

10 otherwise be unsuitable as a result of side reac- 
tions affecting the desired site of activity. Thus, the 
desired site is initially bound to the binding entity 
to form a complex, thereafter the complex is label- 
led with the labelling agent by conventional proce- 

15 dures, the labelling entity being bound by the at 
least one second site. After the labelling entity is 
bound to the a second site, the binding entity is 
removed, by conventional procedures, from the 
labelled complex to provide the labelled biologi- 

20 cally active entity in which the first site is free, the 
labelling agent being bound so that it is no longer 
available for reaction with the first site. By means 
of the present Invention, a biologically active spe- 
cies can be complexed with the binding entity so 

25 as to assure the slow release over time of the 
species. In this way a single high dosage of the 
(complexed) species, which might otherwise be 
unacceptable because of toxicity or side effects, 
may be employed and frequent administrations (or 

30 higher dosages of a rapidly degraded species) 
consequently avoided. 

The present invention is further described be- 
low by reference to the following, illustrative exam- 
pies. 

35 

Example 1. The Effect of Trypsin on Antibody- 
Protected and Unprotected Asparaginase 

Monoclonal antibodies (MAbs) to L-as- 

40 paraginase were prepared according to the method 
of Kohler and Milstein. Fifty micrograms of L-as- 
paraginase suspended in phosphate buffer and 
Complete Freund's Adjuvant (1:1 volume ratio) 
were injected intraperitoneal ly into each of four 

45 BALB-C mice. A day 12 post-injection, a first boost 
was given i.p. in the form of 50 micrograms of the 
enzyme in phosphate buffer. On day 15. the mice 
were bled and their antibody titer was determined 
by the ELISA method. Those with the highest titer 

50 were given a second boost of the same constitu- 
ency and. three days later, were sacrificed and 
their spleen cells were removed for use In a so- 
matic fusion. 

After 7 days, the supernatants from growing 

55 hybridomas were tested by the ELISA method for 
positive reaction against L-asparaginase. The most 
promising hybrids were cloned by the "limiting 
dilution method," as disclosed by Lefkovits and 
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Waldmann, LIMITING DILUTION ANALYSIS OF 
CELLS IN THE IMMUNE SYSTEM (Cambridge 
Univ. Press 1979). Six clones of producing mon- 
oclonal antibodies were obtained and were labelled 
No. 12, No. 19, No. 29. No. 33. No. 34 and No. 35, 
respectively. 

Five samples of enzyme-antibody complex 
were prepared as follows. To samples containing 
25ul (0.05 units) of L-asparaginase were added 
antibody In an amount to provide ratios of 1 , 2, 6, 
10 and 20jjLg protein per unit of enzyme, respec- 
tively. Water was added to give a final sample 
volume of 500U.I. Samples were prepared in this 
way with monoclonals No. 12, No. 29, No. 34 and 
No. 35, and with a bovine serum albumin (BSA), 
and were stored at 4*C overnight before testing, 
as described below. 

In addition, 1.5 equivalents (3.75ug) of each 
enzyme-specific MAb were added to 0.5 unit 
(2.33ixg) of L-asparaginase. In like fashion, samples 
of enzyme-antibody complex were prepared using 
four MAbS (Nos. 12. 29. 34 and 35) and three 
MAbs (Nos. 12, 29 and 34), respectively, in com- 
bination. 

A Gilford "Response" spectrophotometer with 
temperature-controlled, 6-positlon, mm-cuvette 
holder was set at 37 'C, and SOnl of each of the 
five samples prepared using one monoclonal anti- 
body was added to separate cuvettes. Water (35IJ.I) 
and trypsin (15 1.5 units) were added and the 
solutions Incubated at 37 • C for five minutes. At the 
end of this time the cuvettes were taken out and 
cooled in ice water. After spectrometer was read- 
justed to 25*0, the cuvettes were reinserted and 
allowed five minutes to equilibrate. Water (lOOul; 
pH 9.0) and substrate (200ul) were added and 
mixed with a pasteur pipette. The conversion rate 
(decrease in absorbance/minute at 197nm) of L- 
asparagine to L-aspartic acid was determined for 
each sample. 

In a separate experiment, 65ul (0.065 units) of 
each of the four multi-MAb samples were added to 
separate cuvettes of the spectrophotometer. Water 
(15/11), trypsin (20U.I, 2 units) and substrate (200ul) 
were added, and the conversion rate of L-as- 
paragine to L-aspartic acid was determined for 
each sample. A control sample, prepared by dilut- 
ing 25iil of enzyme with water to a final volume of 
650ul, was also run with and without the addition of 
trypsin. 

A plot of L-asparaginase residual activity ver- 
sus antibody concentration (ixg protein added per 
unit of L-asparaglnase) for each of four single-MAb 
samples and for BSA-MAb sample is shown in 
Figure 1. The percent conversion of 1 mM of L- 
asparagine to L-aspartic acid versus time is plotted 
in Figure 2 for the multi-MAb samples. These re- 
sults demonstrate that (1) the degree of protection 



varied from MAb to MAb, with No. 12 the most 
effective, and (2) an unrelated protein (BSA) pro- 
vided virtually no protection. A significant level of 
protection was achieved with MAb No. 12 alone - 
5 unprotected, trypsin-challenged enzyme lost over 
90% of its activity under the same conditions ~ but 
protection approximating that of the unchallenged 
control required the use of four or five monoclonal 
antibodies. 

10 

Ciainns 

1. A method of producing a biologically active 
complex characterised by an enhanced resis- 

75 tance to inactivation. comprising the steps of: 

(A) binding a molecule which is biologically 
active with a monoclonal antibody or a sin- 
gle-chain antibody that specifically binds 
said molecule to produce a biologically ac- 

20 tive complex; and 

(B) measuring a prolongation of biological 
activity of said complex relative to the activ- 
ity of said molecule alone, when said com- 
plex is subjected to a condition that inac- 

25 tivates said molecule alone. 

2. A method according to Claim 1, wherein said 
molecule is an enzyme. 

30 3. A method according to Claim 1 or 2. wherein 
said condition is selected from disrupting tem- 
perature, the presence of a proteolytic en- 
zyme, disrupting pH. the presence of an oxi- 
dizing agent, and the presence of an alcohol. 

35 

4. A method according to Claim 3, wherein said 
condition is the presence of a proteolytic en- 
zyme. 

40 5. A method according to Claim 3, wherein said 
condition is selected from disrupting pH, the 
presence of an oxidizing agent, and the pres- 
ence of an alcohol. 

45 6. A method according to any of Claims 1 to 5, 
wherein said molecule is subtilisin. 

7. A method according to any of Claims 1 to 5, 
wherein said molecule is a-amylase. 

50 

8. A method according to any of Claims 1 to 5, 
wherein said molecule is L-asparaginase. 

9. A method according to any of Claims 1 to 5, 
55 wherein said molecule is trypsin. 

10. A method according to any of Claims 1 to 5, 
wherein said molecule is gtucoamylase. 
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11. A method according to any of the preceding 
clainns, wherein step (A) comprises binding a 
molecule which biologically active with a mon- 
oclonal antibody that specifically binds said 
molecule to produce a complex, wherein the 
biological activity of said complex Is prolonged 
relative to the activity of said molecule alone, 
when said complex is subjected to a condition 
that inactivates said molecule alone. 

12. A complex comprised of (i) a molecule having 
a biological activity and (ii) an antibody entity 
selected from the group consisting of a mon- 
oclonal antibody and a single-chain antibody 
that specifically binds said molecule, wherein 
the biological activity of said complex is pro- 
longed relative to the biological activity of said 
molecule alone, when said complex Is sub- 
jected to a condition that inactivates said mol- 
ecule alone. 

13. A complex according to Claim 12, wherein said 
molecule is an enzyme. 

14. A complex according to Claim 13, wherein said 
molecule is subtilisin. 

15. A complex according to Claim 13, wherein said 
molecule is a-amylase. 

16. A complex according to Claim 13, wherein said 
molecule is L-asparaglnase. 

17. A complex according to Claim 13, wherein said 
molecule is trypsin. 

18. A complex according to Claim 13, wherein said 
molecule is glucoamylase. 

19. A complex according to any of Claims 12 to 
18, wherein said complex is comprised of (i) a 
molecule having a biological activity and (ii) a 
monoclonal antibody recognizing said mole- 
cule. 

20. A complex according to Claim 12. said com- 
plex being the product of a process comprising 
the steps of: 

(A) binding said molecule and said antibody 
entity such that a molecule-antibody entity 
complex is fomned; and 

(B) measuring a preservation of said biologi- 
cal activity by said complex, relative to the 
activity of said molecule alone, when said 
complex is subjected to a condition that 
inactivates said molecule alone. 



21. A complex according to Claim 20, wherein said 
condition is the presence of a proteolytic en- 
zyme. 

5 22. A complex according to Claim 20, wherein 
more than one monoclonal antibody or single- 
chain antibody is bound to said molecule. 

23. A method labelling a biologically active mol- 
10 ecule, comprising the steps of: 

(A) providing a complex comprised of a 
molecule which is biologically active and an 
antibody according to claim 1, said mol- 
ecule presenting at least one binding site 

75 for a labelling agent; 

(B) exposing said complex to said labelling 
agent such that said labelling agent is 
bound to said binding site; and then 

(C) effecting a disassociation of said com- 
20 plex to release said molecule bound to said 

labelling agent. 

24. A method according to claim 23, wherein said 
molecule is an antibody. 

25 

25. A complex according to claim 12, being a 
recombinant simultaneously synthesized com- 
plex, comprising a biologically active entity 
covalently linked by a linking entity to a single 

30 chain antibody. 

28. A continuous recombinant DNA sequence that 
codes for the recombinant complex of claim 
25. 

35 

27. A recombinant complex according to claim 25, 
wherein the biologically active entity corre- 
sponds to an enzyme. 

40 28. A recombinant complex according to claim 25, 
wherein the biologically active entity corre- 
sponds to a hormone. 

29. A recombinant complex according to claim 25, 
45 wherein the biologically active entity corre- 
sponds to a growth factor. 

30. A recombinant complex according to claim 25, 
wherein the biologically active entity corre- 

50 spends to a drug. 

31. A recombinant complex according to claim 25, 
wherein the biologically active entity corre- 
sponds to an antibody. 

55 

32. A recombinant complex according to claim 25, 
wherein said deactivating condition is selected 
from the group consisting of disrupting tem- 
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11. Verfahren nach einem der vorhergehenden An- 
sprGche, wobei Schritt (A) das Verbinden eines 
Moiekuls, das biologisch aktiv ist, mit einem 
monoklonalen Antik5rper umfaBt. der sich an 

5 das genannte MolekUl zur Bildung eines Kom- 

plexes speziflsch aniagert, wobei die bioiogi- 
sche Aktivitat des genannten Komplexes relativ 
zu der AktivitSt des genannten MolekUls allein 
verlangert ist, wenn der genannte Komplex el- 

10 ner Bedingung unterworfen wird, die das ge- 

nannte MolekCil allein desaktivlert. 

12. Komplex, der (I) ein Molekul mit einer biologl- 
schen Aktivitat enthalt und (il) eine Antikorpe- 

75 rentitat, ausgewahit aus der Gruppe bestehend 
aus einem monoklonalen Antikorper und einem 
einfachkettlgen Antlk5rper, der sich an das ge- 
nannte MolekUl spezlfisch aniagert, wobei die 
biologlsche Aktivitat des genannten Komplexes 

20 relativ zu der biologischen Aktivitat des ge- 

nannten MolekOls allein verlangert ist, wenn 
der genannte Komplex einer Bedingung unter- 
worfen ist. die das genannte MolekUl allein 
desaktiviert. 

25 

13. Komplex nach Anspruch 12, wobei das ge- 
nannte MolekUl ein Enzym ist. 



perature, disrupting pH, the presence of a prot- 
eolytic enzyme, the presence of an oxidizing 
agent, and the presence of an alcohol. 

PatentansprUche 

1. Verfahren zur Herstellung eines biologisch akti- 
ven Komplexes, charakterisiert durch eine ge- 
steigerte Resistenz gegenuber Desaktivierung, 
das folgende Schritte unnfaGt: 

(A) Verbinden eines MolekUls, das biolo- 
gisch aktiv ist, mit einem monoklonalen An- 
tikorper Oder einem einfachkettlgen Antikor- 
per, der sich zur Bildung eines biologisch 
aktiven Komplexes speziflsch an das ge- 
nannte Molekul aniagert; und 

(B) Messen einer VerlSngerung der biologi- 
schen Aktivitat des genannten Komplexes 
relativ zu der Aktivitat des genannten Mole- 
kUls allein, wenn der genannte Komplex ei- 
ner Bedingung unterworfen wird, die das 
genannte MolekUl allein desaktiviert. 

2. Verfahren nach Anspruch 1, wobei das ge- 
nannte MolekUl ein Enzym ist. 

3. Verfahren nach Anspruch 1 oder 2, wobei die 
genannte Bedingung ausgewahit Ist aus dis- 
ruptiver Temperatur. der Gegenwart eines pro- 
teolytischen Enzyms, disruptivem pH, der Ge- 
genwart eines oxidierenden Agens und der Ge- 
genwart eines Alkohols. 

4. Verfahren nach Anspruch 3, wobei die genann- 
te Bedingung die Gegenwart eines proteolyti- 
schen Enzyms ist. 

5. Verfahren nach Anspruch 3, wobei die genann- 
te Bedingung ausgewahit ist aus disruptivem 
pH, der Gegenwart eines oxidierenden Agens 
und der Gegenwart von Alkohol. 

6. Verfahren nach einem der AnsprUche 1 bis 5, 
wobei das genannte MolekUl Subtilisin ist. 

7. Verfahren nach einem der AnsprUche 1 bis 5, 
wobei das genannte MolekUl a-Amylase ist. 

8. Verfahren nach einem der AnsprUche 1 bis 5, 
wobei das genannte MolekUl L-Asparaginase 
ist. 

9. Verfahren nach einem der AnsprUche 1 bis 5, 
wobei das genannte MolekUl Trypsin ist. 

10. Verfahren nach einem der AnsprUche 1 bis 5, 
wobei das genannte MolekUl Glucoamylase ist. 



14. Komplex nach Anspruch 13, wobei das ge- 
30 nannte MolekUl Subtilisin ist. 

15. Komplex nach Anspruch 13. wobei das ge- 
nannte MolekUl a-Amylase ist. 

35 16. Komplex nach Anspruch 13, wobei das ge- 
nannte MolekUl L- Asparaginase ist. 

17. Komplex nach Anspruch 13, wobei das ge- 
nannte MolekUl Trypsin ist. 

40 

18. Komplex nach Anspruch 13. wobei das ge- 
nannte MolekUl Glucoamylase ist. 

19. Komplex nach einem der AnsprUche 12 bis 18, 

45 wobei der genannte Komplex (i) ein MolekUl 

mit einer biologischen Aktivitat enthalt und (ii) 
einen monoklonalen Antikorper, der das ge- 
nannte MolekUl erkennt. 

50 20. Komplex nach Anspruch 12, wobei der ge- 
nannte Komplex das Produkt eines Verfahrens 
ist, das folgende Schritte beinhaltet: 

(A) Verbinden des genannten MolekUls und 
der genannten Antikorperentltat, so daB ein 

55 MolekUI-Antikorperentitat-Komplex gebildet 

wird; und 

(B) Messen der Aufrechterhaltung der ge- 
nannten biologischen AktivitMt durch den 
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genannten Komplex relativ zu der Aktivitat 
des genannten Molekuls allein, wenn der 
genannte Komplex einer Bedingung unter- 
worfen wird, die das genannte MolekQI al- 
lein desaktiviert. 

21. Komplex nach Anspruch 20. wobel die genann- 
te Bedingung die Gegenwart eines proteolyti- 
schen Enzyms 1st. 

22. Komplex nach Anspruch 20, wobel mehr als 
ein monoklonaler Antikorper Oder einfachketti- 
ger Antik5rper an das genannte MolekUl ge- 
bunden ist. 

23. Verfahren zur Markierung eines biologlsch akti- 
ven MolekOis, das die Schritte beinhaltet: 

(A) Bereitstellen eines Komplexes, der ein 
Molekul enthalt, das biologisch aktiv ist und 
einen Antikorper gemaG Anspruch 1, wobel 
das genannte MolekUl zumindest eine Bin- 
dungsposltion fur ein Markierungsagens auf- 
weist; 

(B) den genannten Komplex dem genannten 
Markierungsagens auszusetzen, so dafi das 
genannte Markierungsagens sich an die ge- 
nannte Bindungsposition aniagert; und dann 

(C) Bewirken einer Dissoziation des genann- 
ten Komplexes, um das genannte, an das 
genannte Markierungsagens gebundene, 
Molekul freizusetzen. 

24. Verfahren nach Anspruch 23, wobel das ge- 
nannte Molekul ein Antikorper ist. 

25. Komplex nach Anspruch 12, der ein rekombin- 
anter, gleichzeitig synthetisierter Komplex ist, 
der eine biologisch aktive Entitat enthalt, die 
durch eine Bindungsentltat kovalent an einen 
einfachkettigen Antikorper gebunden ist. 

26. Eine kontinuierliche. rekombinante DNA-Se- 
quenz, die den rekombinanten Komplex nach 
Anspruch 25 kodiert. 

27. Rekombinanter Komplex nach Anspruch 25, 
wobel die biologisch aktive Entitat einem En- 
zym entspricht. 

28. Rekombinanter Komplex nach Anspruch 25, 
wobel die biologisch aktive Entitat einem Mor- 
mon entspricht. 

29. Rekombinanter Komplex nach Anspruch 25, 
wobei die biologisch aktive Entitat einem 
Wachstumsfaktor entspricht. 



30. Rekombinanter Komplex nach Anspruch 25, 
wobei die biologisch aktive Entitat einer Droge 
entspricht. 

5 31. Rekombinanter Komplex nach Anspruch 25, 
wobei die biologisch aktive Entitat einem Anti- 
korper entspricht. 

32. Rekombinanter Komplex nach Anspruch 25, 

10 wobei die genannte desaktivierende Bedingung 
ausgewahit ist aus der Gruppe bestehend aus 
disruptiver Temperatur, disruptivem pH, der 
Gegenwart eines proteolytischen Enzyms, der 
Gegenwart eines oxidierenden Agens und der 

75 Gegenwart eines Alkohols. 

Revendications 

1. Proced^ de fabrication d'un complexe h activi- 
20 te bioiogique, caracterise par une resistance 

accrue h I'inactivation, comprenant les etapes 
de : 

(A) la liaison d'une molecule qui est active 
biologiquement , a un anticorps monoclonal 

25 ou h un anticorps k chaTne simple qui lie 

sp^clfiquement cette molecule pour produi- 
re un complexe h activity bioiogique ; et 

(B) la mesure d'une prolongation de I'activi- 
te bioiogique de ce complexe par rapport k 

30 I'activit^ de cette molecule seule, lorsque 

ce complexe est soumis h une condition qui 
inactive cette molecule seule. 

2. Precede selon la revendication 1, dans lequel 
35 cette molecule est une enzyme. 

3. "Precede selon la revendication 1 ou 2, dans 
lequel cette condition est selectionn^e parmi la 
temperature de rupture, la presence d'une en- 

40 zyme prot^olytique. le pH de rupture, la pre- 

sence d'un agent oxydant et la presence d'un 
alcool. 

4. Precede selon la revendication 3, dans lequel 
45 cette condition est la presence d'une enzyme 

proteolytique. 

5. Precede selon la revendication 3, dans lequel 
cette condition est seiectionnde parmi le pH de 

50 rupture, la presence d'un agent oxydant et la 
presence d*un alcool. 

6. Procdde selon Tune quelconque des revendi- 
cations 1 k 5, dans lequel cette molecule est la 

55 subtilisine. 

7. Procede selon Tune quelconque des revendi- 
cations 1 Si 5, dans lequel cette molecule est 
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I'a-amylase. 

8. Proc^d^ selon Tune quelconque des revendi- 
cations 1^5. dans lequel cette molecule est la 
L-asparaginase. 

9. Proc^d^ selon Tune quelconque des revendi- 
cations 1 k 5, dans lequel cette molecule est la 
trypsins. 

10. Procdde selon Tune quelconque des revendi- 
cations 1 Si 5, dans lequel cette molecule est la 
glucoamylase. 

11. Procede selon Tune quelconque des revendl- 
cations prec^dentes, dans lequel Tetape (A) 
comprend la liaison d'une molecule qui est 
active blologiquement, k un antlcorps mono- 
clonal qui lie specifiquement cette molecule 
pour produire un complexe, dans lequel I'acti- 
vitS biologique de ce complexe est prolong6e 
par rapport h Tactivit^ de ia molecule seule, 
lorsque ce complexe est soumis a une condi- 
tion qui inactive cette molecule seule. 

12. Complexe constitu^ de (i) une molecule ayant 
une activity biologique et (ii) une entity anti- 
corps selectionn^e parmi le groupe se compo- 
sant d'un antlcorps monoclonal et d'un anti- 
corps k chatne simple qui lie specifiquement 
cette molecule, dans lequel Tactivit^ biologique 
du complexe est prolong^e par rapport k Tacti- 
yf\\6 biologique de cette molecule seule, lors- 
que le complexe est soumis k une condition 
qui inactive cette moldcule seule. 

13. Complexe selon la revendication 12, dans le- 
quel la molecule est une enzyme. 

14. Complexe selon la revendication 13, dans le- 
quel la molecule est une subtilisine. 

15. Complexe selon la revendication 13, dans le- 
quel la molecule est une a-amylase. 

16. Complexe selon la revendication 13, dans le- 
quel la molecule est une L-asparaginase. 

17. Complexe selon la revendication 13, dans le- 
quel la molecule est une trypsine. 

18. Complexe selon la revendication 13, dans le- 
quel la molecule est une glucoamylase. 

19. Complexe selon Tune quelconque des revendi- 
catlons 12 ^ 18, dans lequel le complexe est 
constitue de (i) une molecule ayant une activite 
biologique et (ii) un antlcorps monoclonal re- 
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connaissant cette molecule. 

20. Complexe selon la revendication 12, ce com- 
plexe ^tant le prodult d'un processus compre- 
5 nant les Stapes de : 

(A) liaison de la molecule et de Tentlt^ 
antlcorps de telle sorte qu'un complexe de 
molecule et entity antlcorps est constltu^; et 

(B) mesure d'une conservation de I'activit^ 
10 biologique par ce complexe par rapport k 

Tactivit^ de la molecule seule, lorsque le 
complexe est soumis k une condition qui 
inactive la molecule seule. 

75 21. Complexe selon la revendication 20, dans le- 
quel la condition est la presence d'une enzy- 
me prot^olytique. 

22. Complexe selon la revendication 20, dans le- 
20 quel plus d'un antlcorps monoclonal ou anti- 
corps k chatne simple est \\6 k la molecule. 

23. Proc^d^ de marquage d'une molecule k activi- 
ty biologique, comprenant les Stapes de : 

25 (A) production d'un complexe constitu^ 

d'une molecule qui est active blologique- 
ment et d'un antlcorps, selon la revendica- 
tion 1, cette molecule pr^sentant au moins 
un site de liaison pour un agent marqueur ; 

30 (B) exposition de ce complexe k I 'agent 

marqueur de telle sorte que I'agent mar- 
queur est Ii6 au site de liaison ; et ensuite 

(C) realisation d'une dissociation du com- 
plexe pour lib^rer la molecule li^e k I'agent 

35 marqueur. 

24. Proc^d^ selon la revendication 23, dans lequel 
la molecule est un antlcorps. 

40 25. Complexe selon la revendication 12, 6XanX un 
complexe recombinant synth^tis^ simultan^- 
ment, comprenant une entity k activity biologi- 
que liee par covalence par une entity de liai- 
son, k un antlcorps k chatne simple. 

45 

26. Sequence ADN recombinant continue qui code 
pour le complexe recombinant de la revendica- 
tion 25. 

50 27. Complexe recombinant selon la revendication 
25, dans lequel rentit^ k activity biologique 
correspond k une enzyme. 

28. Complexe recombinant selon la revendication 
55 25, dans lequel Tentit^ k activity biologique 

correspond k une hormone. 
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29. Complexe recombinant selon la revendication 
25, dans lequel I'entit^ k activite biologique 
correspond k un facteur de croissance. 

30. Complexe recombinant selon la revendication 5 
25, dans lequel I'entit^ ^ activity biologique 
correspond k un produit pharmaceutique. 

31. Complexe recombinant selon la revendication 

25, dans lequel Tentit^ k activity biologique io 
correspond k un anticorps. 

32. Complexe recombinant selon la revendication 
25, dans lequel la condition de d^sactivation 

est selectionnee parmi le groupe se compo- 75 
sant de la temperature de rupture, du pH de 
rupture, de la presence d*une enzyme protSo- 
lytique, la presence d*un agent oxydant et la 
presence d'un alcool. 

20 
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